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将算法和模型部署到生产系统:嵌入式或企业系统

付玉敏, 上海电气集团中央研究院高级主管工程师
刘海伟, MathWorks中国高级应用工程师
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电网系统健康监测



33

部署到嵌入式和企业系统

Card to Classify Blood Type

IDNEO

EmbeddedEnterprise

Health Monitoring of Distribution 

Transformers

https://www.mathworks.com/company/user_stories/idneo-develops-embedded-computer-vision-and-machine-learning-algorithms-for-interpreting-blood-type-results.html
https://www.mathworks.com/company/user_stories/case-studies/siemens-develops-health-monitoring-system-for-distribution-transformers.html?s_tid=srchtitle
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Agenda

算法和模型部署

三类特定问题:

1. 嵌入式硬件的约束

2. 环境和系统的持续变化

3. 扩展到企业生产环境
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算法和模型部署的两个方向

Embedded Systems

MATLAB

FPGACPU
GPU

Code Generation

Enterprise Systems

Compiler
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声音场景识别算法的嵌入式部署
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声音场景识别算法的嵌入式部署

Limited 

resourcesSqueezenet ~5MB

ResNet-50  ~100MB 
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声音场景识别算法的嵌入式部署

Limited 

resourcesSqueezenet ~5MB

ResNet-50  ~100MB 
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声音场景识别算法的嵌入式部署

Limited 

resourcesSqueezenet ~5MB

ResNet-50  ~100MB 
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声音场景识别算法的嵌入式部署

Reformat the data

Limited 

resourcesSqueezenet ~5MB

ResNet-50  ~100MB 
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声音场景识别算法的嵌入式部署

Reformat the data

Limited 

resourcesSqueezenet ~5MB

ResNet-50  ~100MB 

Convolutional Neural Networks (CNN)
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如何在嵌入式中使用模型
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如何在嵌入式中使用模型
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如何在嵌入式中使用模型
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如何在嵌入式中使用模型
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如何在嵌入式中使用模型

Original
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如何在嵌入式中使用模型

Original

Layer Fusion
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如何在嵌入式中使用模型

Original Pruning

Layer Fusion
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如何在嵌入式中使用模型

Original Pruning

Layer Fusion Quantizing
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Deep Learning Quantization: 声音场景分类



2121

Deep Learning Quantization:声音场景分类

• 加载预训练网络
• 创建数据集: 调校 – 80%, 验证 – 20%

• 运行 Deep Network Quantizer App
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Deep Learning Quantization:声音场景分类
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Deep Learning Quantization:声音场景分类
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Deep Learning Quantization:声音场景分类

90% 89%

Top-2 Accuracy

Top-2 Accuracy

FP32 INT-8

4.7

1.2
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Memory (MB)

FP32 INT-8

75%

0.3%



2525

Deep Learning Quantization:声音场景分类

90% 89%

Top-2 Accuracy

Top-2 Accuracy

FP32 INT-8

4.7

1.2

Learnable Parameters

Memory (MB)

FP32 INT-8

75%

0.3%

FPGA

CPU

GPUCode 

Generation
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AI models 反应系统行为和环境

(illustration only; not based on actual data)
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AI models反应系统行为和环境
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模型与算法需要自动修正
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嵌入式系统中的模型更新

Automated C-Code 

Generation
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嵌入式系统中的模型更新

Production 

Data

Update 

Parameters only
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Agenda

算法和模型部署

三个特定问题:

1. 嵌入式硬件的约束

2. 环境和系统的持续变化

3. 扩展到企业生产环境
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滑动轴承APP开发及应用部署

付玉敏, 上海电气集团中央研究院高级主管工程师
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Content目录

01\项目背景

02\开发部署

03\成果展示
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项目背景
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项目背景
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问题与挑战
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工作流图
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性能建模
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模型修正
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交互界面开发



43

应用部署
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应用部署
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应用部署
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应用部署
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成果展示
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成果展示
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MATLAB Production Server与企业系统集成并扩展到生产系统

Microservices APIs

Production 

Data
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OPERATE

DEPLOY

MONITORTEST

DESIGN

BUILD

模型开发运维

MATLAB

开发 运维

IT/OT Systems

{ RESTful API }

Deep Network 

Quantizer
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OPERATE
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模型开发运维
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总结

从一个代码库部署到嵌入式和企业系统

针对部署的挑战的工具:

▪ 通过量化/定点转换将模型调整适合于嵌入式硬件

▪ 增量地调整已部署的模型以保证性能

▪ 将算法与模型部署到生产系统

在一个框架内设计、部署和维护模型与算法
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更多

查看我们的更多用户案例, 文档和示例并在MATLAB Online中尝试

DevOps for Software and Systems: 

Operationalization of Algorithms and Models Deploying AI on PLCs



55

© 2021 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. See mathworks.com/trademarks 

for a list of additional trademarks. Other product or brand names may be trademarks or registered trademarks of their respective holders.

Thank you


